Accepted Manuscript

Coastal erosion and mass wasting along the Canadian Beaufort Sea based on
annual airborne LiDAR elevation data

Jaroslav Obu, Hugues Lantuit, Guido Grosse, Frank Gunther, Torsten MES=SCES
Sachs, Veit Helm, Michael Fritz

PIl: S0169-555X (16)30050-2

DOI: doi: 10.1016/j.geomorph.2016.02.014
Reference: GEOMOR 5515

To appear in: Geomor phology

Received date: 22 March 2015
Revised date: 9 January 2016
Accepted date: 17 February 2016

Please cite this article as: Obu, Jaroslav, Lantuit, Hugues, Grosse, Guido, Giinther,
Frank, Sachs, Torsten, Helm, Veit, Fritz, Michael, Coastal erosion and mass wasting
along the Canadian Beaufort Sea based on annual airborne LiDAR elevation data, Geo-
morphology (2016), doi: 10.1016/j.geomorph.2016.02.014

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.geomorph.2016.02.014
http://dx.doi.org/10.1016/j.geomorph.2016.02.014

Coastal erosion and mass wasting along the Canadian
Beaufort Sea based on annual airborne LIiDAR elevation

data

Jaroslav Obu?, Hugues Lantuit®®, Guido Grosse?, Frank Guinther?, Torsten Sachs®, Veit Helm®

and Michael Fritz?

®Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Telegrafenberg
A43, 14473 Potsdam, Germany

“University of Potsdam, Am Neuen Palais 10, 14469 Potsdam, Germany

‘Helmholtz-Centre Potsdam — GFZ German Research Centre for Geosciences,

Telegrafenberg, 14473 Potsdam, Germany

Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research, Am

Handelshafen 12, 27570 Bremerhaven, Germany

Corresponding author: J. Obu, +49 331 288 2162, jaroslav.obu@awi.de

Abstract

Erosion of permafrost coasts has received increasing scientific attention since 1990s because
of rapid land loss and the mobilisation potential of old organic carbon. The majority of
permafrost coastal erosion studies are limited to time periods from a few years to decades.
Most of these studies emphasize the spatial variability of coastal erosion, but the intensity of
inter-annual variations, including intermediate coastal aggradation, remains poorly
documented. We used repeat airborne Light Detection And Ranging (LiDAR) elevation data
from 2012 and 2013 with 1 m horizontal resolution to study coastal erosion and
accompanying mass-wasting processes in the hinterland. Study sites were selected to include
different morphologies along the coast of the Yukon Coastal Plain and on Herschel Island.
We studied elevation and volume changes and coastline movement and compared the results
between geomorphic units. Results showed simple uniform coastal erosion from low coasts
(up to 10 m height) and a highly diverse erosion pattern along coasts with higher backshore

elevation. This variability was particularly pronounced in the case of active retrogressive thaw
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